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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER. FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this- communication, even if timely filed, may reduce any 
earned patent temn adjustment See 37 CFR 1.704(b). 
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1)^ Responsive to communication(s) filed on 24 September 2007 . 
2a)D This action is FINAL. 2b)K This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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?)□ Claim(s) is/are objected to. 

8) \3 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 29 November 2004 is/are: a)S accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .1 21 (d). - 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

2. Claims 1 - 8, 20 - 26, 28 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Seegers (5,018,393) in view of aaplicant's admitted prior art Garshelis (5,708,216). 

Regarding claims 1 and 20, Seegers discloses a device for determining torque transmitted in a 
shaft comprising a shaft 1, a bearing 3 attached to shaft and including an inner race (See Fig. 2), an 
outer race 4 and rolling elements 5, a magnetelastic ring 15 press-fit onto the inner race, coils 7, 13, 
14 placed in close proximity to the ring and an electrical circviit (See Col. 3, lines 37 - 40) but does 
not disclose that the magnetoelastic ring is press fit onto the inner race. However, Garshelis 
discloses a magnetoelastic torque transducer comprising a magnetostrictive sensor taking the form 
of a ring 4 (See Col. 8, lines 10-15) and including an inner surface 22, the ring being assembled to a 
shaft 8 that includes an inner surface in a press fit or shrink fit manner (See Col. 15, lines 1-9) and 
matching internal and external knurls cut on the inner surface of the ring to mate with the shaft at 
the center hole (See Col. 16, lines 51 - 60). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Seegers according to the teachings of Garshelis for the purpose of, 
advantageously providing a magnetoelastic torque transducer which provides a single output signal 
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conditioning easily separable shaft torque and shaft speed information, enabling power to be 
determined from the transducer (See Garshelis, Col 5, lines 8-13). 

Regarding claims 2, 3, 21 and 22, in Seegers, the inner race is tapered (See Fig. 2) and the 
ring 15 is press fit to the inner race upon a journal 16. 

Regarding claims 4-8 and 23 - 26, in Seegers, the coils 13, 14 are packaged in a single unit 
15, 16 and include a seal 11, 12 of which is mounted in an outer race 19 (See Fig. 2). 

Regarding claim 28, in Seegers, the sensors 10 are hall emitters of which are magnetic 

sensors. 

Regarding claim 29, Seegers discloses aU of the limitations of these claims except for 
teachings that the magnetoelastic ring has knurled grooves over its outside diameter, wherein the 
knurled grooves nearest the first excitation and sensing coils are disposed at +45 degrees from the 
axis defined by the center axis of the shaft and the knurled grooves nearest the second excitation 
and sensing coils are disposed at -45 degrees from the axis defined by the center axis of the shaft, 
such that the knxirled grooves are parallel to the lines of tension and compression of the 
magnetoelastic ring. However, Garshelis discloses a magnetoelastic torque transducer comprising a 
magnetostrictive sensor taking the form of a ring 4 (See Col. 8, lines 10-15) and including an inner 
surface 22, the ring being assembled to a shaft 8 that includes an inner surface in a press fit or shrink 
fit manner (See Col. 15, lines 1-9) and matching internal and external knurls cut on the inner 
surface of the ring to mate with the shaft at the center hole (See Col. 16, lines 51 - 60). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Seegers according to the teachings of Garshelis for the purpose of, 
advantageously providing a magnetoelastic torque transducer which provides a single output signal 
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conditioning easily separable shaft torque and shaft speed information, enabling power to be 
determined from the transducer (See Garshelis, Col 5, Unes 8-13). 

Clajm Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this tide, if the differences between the subject matter sought to be patented and the prior art are such that the 

subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 9 - 16, 19 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seegers (393') and Garshelis (21 6*), as applied to claims 1 - 8, 20 - 26 and 28 above, and further in 
view of Jacobson (2,438,288). 

Regarding claims 9, 10, 12, 13, 19 and 27, in Seegers, a second excitation coil 13 and a 
second sensing coil 14 are provided having equal amplitude and opposite phase and it would have 
been obvious to provide additional coils to determine the torque transmitted in a shaft (Duplicating 
the components of a prior art device is a design consideration within the skill of the art. In re 
Harza. 274 F,2d 669, 124 USPQ 378 (CCPA 1960). 

Regarding claim 11, Seegers and Garshelis discloses aU of the limitations of this claim except 
that the electrical circuit comprises a bridge balancing circuit that receives an output of the sensing 
coil, an amplifier for amplifying the output of the bridge balancing circuit a demodulator for 
demodulating the output of the amplifier; and a filter that filters the output of the demodulator to 
generate a sensor. However, Jacobson discloses an apparatus for determining balance in an electrical 
network comprising a bridge balancing circxiit 26 that receives an output of a coil (See Col. 6, lines 



Application/Control Number: 10/517,358 Page 5 

Art Unit: 2855 

58 - 63 and Col. 9, lines 53 - 66), an amplifier 12 (See Col. 5, Unes 27 - 37), a demodulator 14 that 
demodulates the output of the amplifier 12 (See Col. 6, lines 39 - 46) and a filter 63 that filters the 
output of the demodulator (See Col. 5, lines 44 - 52). 

Therefore, it would have been obvious to one of ordinary skiU in the art at the time the 
invention was made to modify Seegers and Garshelis according to the teachings of Jacobson for the 
purpose of, providing an electrical bridge system in which unbalance potentials developed in the 
bridge network may readily be amplified for the purpose of detection or of operating a rebalancing 
motor in a direction corresponding to those unbalanced conditions (See Jacobson, Col. 2, lines 8 — 
14). 

Regarding claim 14, in Seegers, the ring 15 is divided into two parts of which the coils are 
attached. 

Regarding claim 15, in Seegers, the coils are spaced apart at 180 degrees (See Fig. 2). 
Regarding claim 16, in Seegers, the coils are incorporated in the bearing rims 16 (See Fig. 2). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for aU obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 17 and 18 are rejected under 35 U.S.C, 103(a) as being unpatentable over Seegers 
(393'), Garshelis (216') and Jacobson (288'), as applied to claims 1 - 16 and 19 - 28 above, and 
fiirther in view of Garshelis (5,052,232). 
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Regarding claim 17 and 18, Seegers, Garshelis and Jacobson disclose all of the limitations of 
these claims except for teachings that the magnetoelastic ring has knurled grooves over its outside 
diameter, wherein the knxirled grooves nearest the first excitation and sensing coils are disposed at 
+45 degrees from the axis defined by the center axis of the shaft and the knurled grooves nearest 
the second excitation and sensing coils are disposed at -45 degrees from the axis defined by the 
center axis of the shaft, such that the knurled grooves are parallel to the lines of tension and 
compression of the magnetoelastic ring. However, Garshelis discloses a magnetoelastic torque 
transducer comprising a magnetostrictive sensor including magnetoelastic rings 6, 8 connected to a 
pair of excitation coils 22, 26 and sensing coils 20, 24, wherein when a torque is applied to a shaft 2, 
the rings are subjected to tensile and compressive stresses and the rings having knurled grooves 
disposed near the coils and the shaft (See Col. 13, lines 14-34 and Col. 19, lines 5-13). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Seegers, Garshelis and Jacobson according to the teachings of 
Garshelis for the purpose of, advantageously inducing residual stress in a shaft of virtually any 
diameter and closely controlling the exact locations of the bands, their axial extent, separation and 
location (See Garshelis, Col. 13, lines 14-15), 

CMm Rejections - 35 USC § 103 
7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinar)^ 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 



Application/Control Number: 1 0/5 1 7,358 Page 7 

Art Unit: 2855 

8. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Seegers (393') and 
Garshelis (216*), as applied to claims 1 - 8, 20 - 26 and 28 above, and further in view of Garshelis 
(5,052,232). 

Regarding claim 29, Seegers and Garshelis disclose all of the limitations of these claims 
except for teachings that the magnetoelastic ring has knurled grooves over its outside diameter, 
wherein the knurled grooves nearest the first excitation and sensing coils are disposed at +45 
degrees from the axis defined by the center axis of the shaft and the knurled grooves nearest the 
second excitation and sensing coils are disposed at -45 degrees from the axis defined by the center 
axis of the shaft, such that the knurled grooves are parallel to the lines of tension and compression 
of the magnetoelastic ring. However, Garshelis discloses a magnetoelastic torque transducer 
comprising a magnetostrictive sensor including magnetoelastic rings 6, 8 connected to a pair of 
excitation coils 22, 26 and sensing coils 20, 24, wherein when a torque is applied to a shaft 2, the 
rings are subjected to tensile and compressive stresses and the rings having knurled grooves 
disposed near the coils and the shaft (See Col. 13, lines 14-34 and Col 19, lines 5-13). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modif)^ Seegers and Garshelis according to the teachings of Garshelis for the 
purpose of, advantageously inducing residual stress in a shaft of virtually any diameter and closely 
controlling the exact locations of the bands, their axial extent, separation and location (See 
Garshelis, Col. 13, lines 14-15). 

Response to Arguments 

9. Applicant's arguments with respect to these claims have been considered but are moot in 
view of the new grounds of rejection. 
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Conclusion 

10. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Octavia Davis whose telephone number is 571-272-2176. The examiner can 
normally be reached on Mon through Thurs from 9 to 5. The examiner can also be reached on 
alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Edward Lefkowit2, can be reached on 571-727-2180. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the stams of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto,gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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